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(54) NONCONTACT TYPE POSITION SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a noncontact 
type position sensor in which a basic structure is 
common as a sensor, and when it is applied to a rotary 
sensor, an arbitrary use angle can be established, and 
when applied to a linear sensor, if the thickness of a 
magnetic is increased, and a leak magnetic flux is not 
increased. 

SOLUTION: This noncontact type position sensor has a 
first stator 101 having two magnet confronting sides 
101a, 101b, a second stator 102 having one magnet 
confronting side 102a on a trajectory coupling the two 
magnetic confronting sides to each other, a hole element 
103 provided between the fist and second stators, and 
two magnets 104, 105 which can freely move along the 
trajectory so as to oppose the three magnet confronting 
sides, and also are disposed adjacently in the direction 
of the trajectory. 
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T<Ga2=Ga3(D^^y^ryf^^I^ 
J5\ ill (a) J^rrf J; 5t-, T-Ga 2 = G a 3 
5EWtS»^a*3& s av\ T>Ga 2=Ga 3<D<*:^ 
^ ill (b) {Z^ 

-t£ 5 tc, y=ryr>r^«bt5c 

[0 0 5 7] 3 0(D^y77V^Ga 1, Ga2, Ga 20 
3W^fcS^ 12 (a) lC^-t"J:5{C. Gal 
= G a 2 =G a 3 fti£<D , y^Tyf^^it)g< 
ft 9, Gal>Ga2 = Ga3W^|j:, 112 (b) 

mi 2 (c) (oj:5(-^ot, ivfj-Lfcy^ryT^a* 

[0 0 5 8] »2*7"— *<Z>«£ Sa3h «T»fl£&tf> 
g^Ma 1 b<Dm&n. H 1 3 (a) , (b) IC^-fil 
y> XthZ* -ttat>'h^ S a 3 <Ma 1 = 2L-Ga 1 (D 

(a) jS«H-e^"fJ; 5 i-, ^Fo-^2L 30 

ogifflrtr^y ~r y 7"^iHt:u sa3>Mai= 

2L-Gal^ll (b) i^TF-T i 5 fHWRTffi 

/^iwd2 LKJijcffiiftsasa^ y-ryf^difbL 

TV^o U:^oT, S a 3 = Ma 1 = 2 L-G a lft 

[0 0 5 9] ^1 X-T — ? (Dm^ttfam(Dg:£ S a 1 , 
S a 2 S2Xr- ^^B^faiflS a 3 b, * h P 
— * 2 L £0>B8flUL El 4^-f-ii»5T?*)So J^H^ 
HigUl, S a 1 = S a 2 = S a 3 (Dlg&X\ 2LWgl 
^#T*y^7yr>f^fifft*&5 0 £*Lfc»U Sal 40 

<sa2^i, -Lflwy ~r y 7^ asjgfbu 

[0 0 6 0] £U:J&»fc, *t««^6V^yt(D*ft 
xFD-^^2Li:LT, m£ 
® 2 O0> nr»«^0>fi £M a 1, Ma2it rTSUK^ 
ra^BRM^rG aULT, Mai =Ma 2 = 2 L-G a 

1 

CD 12 X-x— ^^^^ S a 3 =Ma 1 = 2L-Ga 1 

® $UT~^^I^Sa3X3+Ga2X2 (Sa so 
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l = Sa2 = Sa3) ^ 6 L - G a 1 
® RIHOHtt, Gal=Ga2=Ga3 

[0 0 6 1 ] HI 5 11. ft^^^ MCT^Sy^T 

[0 0 6 2] ^1*7" — ?(D2mm^ttfam<D&£& 
Sbl, S b 2, ^2*7" — *<O«^tffriIi20>fi££S 
b3i:U 2o(D^I^^(DS££^;ft^;ft,Mb 1 £M 

b 2 b-tz 0 ^i»m^K(oma^Gh 1 , — s&iz&As 
fc*3o^^rsi)ar^coi&:ra^Gb 2, Gb3tt5 0 

«TSH8£&0>;* hn — ^fi^^^JtftiJtwL^o. ff2L 
[0 0 6 3] WT^ Afc=i Mc&5#8W>-+ 

f^Mb UMb2i:lt Mbl = Mb 2ft5S3&SfiV\ 

Mb 1 =Mb 2 = L#i£^m< . Mb 1 = 

Mb 2 = L — (Gb 1/2) f+i£^gb*^fi:V^^ X3b 
5c Mb 1< Lffl, Hi 6 (DX 5 l-> f£Sl* h 

u-? 2 L^)ffiiaT*^^y =r y f^^Hbt5 0 * 

fc % Mb 1 >L-?E:f£lkX hP-^IC^LT^FI^f ^ 

[0 0 6 4] |17(j:||RGb2 l Gb3l:Bt5tW 
-CfcSo (a) (1Gb 2=Gb 3 <D b ^ T\ y^Tyf 
<<t£&RX-thZ> 0 Gbl=Gb2=Gb3(D 
ttifrfrMih&1frX3bZ 0 (b) HGb2<Gb3T\ 

(c) HGb2>Gb3^^ y -r yf^r 

[0 0 6 5] A-H^»A£tl£B 1 . S2^f- 
$ <D9 y 77^^T^Gb 2, G b 3 (Dm&X&Zfc^ 
Ml lXffiWL,tz(Dbf*\1M<Dm&i)>h, T < G b 2 = G 
b 3fti£<OtS3ftSfiV\ HUB Idol vrfc, ai2T*S 
Ufctf)£|R]«0>3gEi&^ Gb 1 =Gb 2=Gb 3tti£ 

[0 0 6 6] [1181112X7-^^1 ^Sb3t, 

T*fc5 0 118 (a) (DiItj;Sb3=MblX2 = 2 

L-Gbi^f, y=r y7">r»if^KiS^2L^# 

•C^*^$i^TV^5o t^L, Sb3<MblX2 = 2L 
-G b 1 <DM^n. —MMUXTF-tk 5 2 LtOf^iQ 
iw^V^T, y^ryr>fi5ffkLTV^ e Sb3>Mb 

1x2 = 2 L-Gb i (Dm^rte. mi 8 ( b ) t^-r <t 
5 K»w«Hwtttt;as5j&^ y y 7"^ ji^ltv^ 

[0 0 6 7] fl^^FRim^S^ S b 1 , Sb2, Sb3 

m 1 9 ^MioTti ^[-. sb i=sb2 = sb 

3/2 3ftS*fc«i*35SfiV\ Lfc^oT, Sl^r-^W 
S^ti, Sb3X2+Gb2X2^K, SbKSb 
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3/2 ^\ Sb2<Sb 3/ 2<£>»^H Hi 9©-jS 

ij»«i»T^t J; 5 y - 7 y r ^ ^»bt 5o Sb 

l = Sb2>Sb3/2T*t)^^\ ^*3&S*<ftS^l 

[0 0 6 8] Lfc^oT, ill X^-^<Dfi£fl 
Sl^r-^f ^^2 (2 L-Gb 1) +Gb 1 X 2 ^ 
4 L 

[0 0 6 9] ^_h35^ftt=i hftV —T-te^V 

CD 2 oco-prtb^co^ b i, Mb2it ^mm^ 

m<Dffim&Gb 1 £ LT, Mb 1 -Mb 2 = L-Gb 1 
/2 

© ^2^r-^(Df b3=2Mbl=2L-Gb 
1 

(3) SUf-^«S^Sb3X2+Gb2X2 (Sb 

1 = Sb2 = Sb3/2) ^ 4 L 

® ESIH<£>*Iil G b 1 =G b 2 =G b 3 

commute v )tL->- tttez> D 

[0 0 7 0] m — (D* hn-^y L C^LT, H 7 CD y ~ 
T-tr>i^-^, HI 5coy ^r-tr>i^<tco^ l — pen 
S£ll I7^y^riryft116 L-G a 1T\ Hi 
5TU 4L^^, H7 0*3&Sfaff 5 0%g< ft5 D 

[0 0 7 1 ] m7<OV ~T-te>-9-tmi 5<DV ~T-te> 
Vk&itm-fZt, i7^%2MIi:/^T^ 

[0 0 7 2] H2 0tem7(DV =-T J tyy-(Om J KM ] &(0 

(dv ~T-£i/-y-x-nm^fc'p£:izhz> (b) enk^, 

XllfcU:»iit5i, (a) , (c) f^i-£5l-. 4 

[0 0 7 3] rW:^U HI 5©3V/^ httU ~T 

(b) <DkZ. lo^[UKL^M^^V\ S 
fc. *^dS3&XH2E«C»»i-St. (a) , (c) tc^ 

i-«t5t-. 2o(di^«^?^ mm. 1120(7) 

[0 0 7 4] 12 211 H 7^y ^r-tr^-^tc^j-j^i-^ 
p — ^y-fe>-^T% ftkJ&Kw&^P — ^ y i?>-tf-£r^ 

2 0 (± 0 ) "STffj^^cDS £ £M 0al, M 0 a 2 , % 
1, m2^^-^^^fSl^ { 7)i^^^n- : enS 0 a 
1, S 0 a 2 , S 0 a 3 . EfiflJ<£>WJNS£:G 0 a 1 , G 0 
a 2, Gfla3i:*LTl^ B ^LT, rtL^tDPflt^ 
H H 7 <Z)-tr >i^tc^>V^T. H8^P)014 (111 1(1 

[0 0 7 5] Lfc^oT, S^iSS^S^n-^ y -tr> 



® 2ocD"SJtb^^COfi^M0 a 1, M0 a 2 il "SJSb 
«^IBO|KIB*:G 0aU LT, M0 a 1 =M 0 a 2 = 
2 0 -G 0 a 1 

(2) % 2 — ^CDg^ S 0 a 3 =M 0al=20-G 
0 a 1 

(3) ^ 1 *"r — ?(D&£ S0a3X34-G0a2X2 
(S0al = S0a2 = S0a3) ^60-G0al 

® BRWI^fiH G0al=G0a2=G0a3 

10 [0 0 7 6] H23I1 il 5<DV —T-t^lZttfe-f 
5p — ^yir^T% ftfc^^* h*«^t©T'fc 

^hn-^^2 0 (±0) ^I®)te^$^M0b 
1, M0 b 2. ^1 % WZ2*7^—?(OM£$:S 0 b 1, 
S 0 b 2. B8IKla>KIRB£:G 0 b 1 , G 0 b 2, G0b3 

tCoV^T, HI 6H01 

[0 0 7 7] Lfcj&s-pT. ftfc=i hftn — * yir 

20 V1H1 X h p-^£2 0 k LT, 

® 2 oCOpTtt^^c^g^M 0 b 1, M0 b 2 11 "SJib 

m^ffl(omr$&G e h 1 1 lt, ma b 1 =m& b 2 = 

2 0 -G 0 b 1 

(2) g£2>^ — *<7}^£ S 0b3=2M0bl=20- 
G 0 b 1 

(3) f£l *"r — ?(0&£ S0b3X2 + G0b2X2 
(S0bl = S0b2 = S0b3/2) ^40 

® BRW«5W1 G0bl=G0b2=G0b3 

30 [0 0 7 8] H2 2(Ov — 9 y irVf-<!:H2 3<Dp — 9 

fc5„ rtUCol^T. i2 4^2 5T^t5 D 
[0 0 7 9] H2 4 110 2 2^P — 9 V IsWffi^m 

H2 2<DP — ^y-fe>*T*H:«^3a5"P*JC*)5 (b) <D 

^Xttfc«-0«Ki-St, (a) , (c) 

[0 0 8 0] Iti[:^L, H2 3W^y/^ hfcn — * 
40 y-feviJ-ed H2 5t^i-J:5t^ m^&tp&fc&Z 
(b) cD<t#. loo«ftEIKU*»«aSix*v\ * 
fc, *^3&s*XH:feJ-ia<i-*-*i:. (a) , (c) tc^ 
+J:5tc. 2o«I»«^^ Ki2 4^ 

[0 0 8 1] 

^^->3>ir>"^Jl 2-o<75«^«-[fi]3flS:fi-i-5»l^ 
"T"' $ k . ±lE2oa5«^»|fi]5fl*r*-S:W*±^ low 
KTO^tt5S2^r-^h ±IE»1> f 27. 
so ^-^RI^Stt^tL^*-^^^, ±IE3oO«^» 
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Jots r t oftv^lfflaiii^^a y-fe^ttfts r t 

[0 0 8 2] V-T-te^Wm^* _L3E^ 1 . 2 

[0083] <om&. ±mmi. %$2* 

[0 0 8 4] £*L. i2^f-^^)loOE^fp]^ 
ffitfUK^l xt-^^)2o (DM^ttfam 

lft3fllB<oBtlBtrBf*oB«^rart"C. 

[El 2] ^Pl^gft^^i/a y-feyt^ftgty 
[El 3] *8»^^>gytyii-^B©y^rty 

(b) li (a) <D I - I ®r®0~efc£ o 

[0 4] ^BO^^S^Vg^-fe^fcltlRWci 

[n s] u-?y^^(D%\i(DnMm&^-tmx\ 

(a) H"piM7>BrffiH. (b) tt (a) 0>II-II»rffi 
0. (c) (a) 0>III-III2»fcAfcB|-C*>5 o 

[0 6] *»w«>*aa»sKv?^3 yfeyfotttiiB 

[0 7] y ^7S*8«^^v/ 3 y-t >t 

[0 8] y=r y^-r toBB«*:^"t-»H 

[0 9] ir^O* hn — ^ L^ITOf^Ma 1 «Jr^ 
[010] KtBflG a 2, Ga3H^7 V *T 4 (OWSk* 
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[01 l] mi tJB2^^-^IB<z>BRIBT^Hl|IBGa 

2, G a 3 t <7>H^£r^-rSft0-Cfc£ o 
[012] BR BOG a 1, Ga 2, Ga3ir y^ryf^f 

[013] *2^v l -^o«^»eiifloftSt RrBrtK^' 

[0 14]I^[R]j2©fi$Sal, Sa2, Sa3 
10 [0 15] y =71*8*^^^3 >t^t 

[016] iM&JK^^fi^Mb 1 Fd^l^I 
[0 1 7] KtRBGb 2, Gb 3OBI«Sr^-t-*l0-e*) 
[0 18] ^2^^-^CDfi$ S b3h RTft^^S 
[0 1 9] m^ttftmS b 1, Sb2, Sh3(D±^£ 

20 [020] *t>j&£<£>&i^ y -T^ V-^tD^IUKO^ 
[02i] fti^y/^ h&y ^r-fe^*^**iEiK^ 
[02 2] *%iW<DX2 — ? yi*g^^v?->3 V-feV 
[02 3] *sb©o-^ y i*««s:^>3 yty 

[02 4] *>bJfi£<z>&v^-* y ir^^^aM^^cT) 

30 [02 5] |^y;^ Ksfcci— ^ yir viJ-<z>JK3Ue]& 

[02 6] ~T^l''V<nm$L$:^-tmx&>Z> 0 
[02 7] tt*^n2-^y-fe^^*rit*r^t-HT-fc 

[«F-*0>BMH] 

101, 111, 121, 131, 141 IlXf 

101a, 101b, 111a, 111b jfl£5"*fr|R] 
522 (I l^r-^) 
40 102, 112, 122, 132, 142 l2^f 

102a, 112a i&^*Ffp] 

m «2xr-^) 

103, 113, 123, 133, 143 3fc— A* 

1 0 4, 1 0 5, 1 1 4, 1 1 5, 1 2 4, 1 2 5, 1 
34, 135, 144, 145 

106, 126 * 7 -< ^ 
so 116,136,146 n — ^ 
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[012] 

Gal - Ga2 - Gs3 Gal > Ga2 = Ga3 Gal < Ga2 = Ga3 



Cc) 



+ 




0 









(a) 




t < Mai = 2L - Gal Sa3 > Mai = 2L - Gal 
= Mai = 2L - Gal 



1 7] 



Gb2 = Gb3 



(a> 



Gb2 < Gb3 + 



Gb2 >Gb3 



(b) 



(c; 



[0 19] 



2L 





+ L 







<Sb3/2 /\ \ 



Sb2 - Sb3/2 



Sbl < Sb3/2 

Sb2 < Sb3/2 



[112 2] 

M 9 al 



- * -1 




im2 3] 



(a) 



CM 



Cc) 



(a) 

+ 2L 



[Ell 8] 

Cb) 





+ L 







V 



w 



SbS < Mbl x 2 = ZL - Gbl 
Sb3 = Mbl X 2 = 2L - Gbl 



\ 




2L 








Sb3> 


— L + L 
Mbl x 2 = 


\ 

2L- Gbl 



im2 o] 















> 






Mflbl 





[026] 



l 
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F^ — 2F063 AA02 AA35 DA01 DA05 DB04 

DB07 DD04 EA02 EA03 GA31 

GA36 GA42 GA52 

2F077 JJ01 JJ03 JJ08 JJ23 W02 



